
���������	��
����
�������������������
����! "��#$��%
&(')�*�,+���'-
./���10 23�����546
7�8����')�

9�: ;<:<=?>A@CBEDAFAG<HI: J�:<H!KML5N<@COPN<QRGSLTN<@VU�: WX:SU	Y5NSZELT[�F
F]\ >_^ELTK]`][a>_N�`�YTbdcfeP>ADg`]KMOPDALTehLTNE@�ijYk[l^<BC`]>AKmcfNSnkOoN<>_>_KMOPNSn Qqp OP>_[a>_N<rIijY5KM^EYkKMLT`]>$9�>Ar]>ALTKsDsZ

tmNSOouk>_KsrvOo`xw�Y5bzy{Y5KMY5N�`]Y
>_[|L5Ooe~}�eo>R@CB<DR�ID_Y5N�`]KMY5e~: `]Y5KMY5N�`MY<: >A@CB�G���>_K]`]OPe�: �SKsLTN<@COPN��$[|DsZS^�: r]Oo>A[l>AN<rA: @C>kGC�jYkNSZ<L5[��ID_Y5N�`]KMY5e~: `]Y5KMY5N�`MY<: >A@CB

�7�z�A�_���S�5�6���g�����C���8�<�M�<�g�/�,�����]�g�_�g�E�����C���g�]�T�] s����¡
 s��¢�£|�g�¤�S¥R¦��¤�S�T��§g�M�M�R¨©��ªR�«�8��¢P���<�����<�¬¥���,¥��qª<§g�q®©�s¡
�¬�g£�s¯I���°¦±�M�q�q�~�q�� g���|���<�����E�²�_�]�5 _�~��¥��/¥x³|�¤�S���qª<§q�q®©�q�²�_£�
§_®a£a�s���<��¥v³��������<�¬�_�¤³g�5 s�A´�µ��!�°�]�q�_�_�<�¶��¦5��·f�E������¥T��³g¥��
�T�����<�¬�g�¤³g�k M�g¯!�T��¦�¦k��·,�����a�g�_�j¥v³����<�¬�g�¤³g�k M� s¥��S�q���q�¬�g�° g®
�°�]¥M�<�g�q�~���g�����<���f s���V§s�$ª��_�s¦��¬¥�¸��g�q� ³s®� ³m�l¦����_ g�M�g�¬�g¡v�_¸��g�E�
�q®©�q�²�_£º¹¤»�¼j½5¾����¿��¥T�<¡v§_¢o¥R M¨T����À�´!¼��5 s�7 _¢o��ª��_��¥x³����<�$¦k��³s¡
���E������¥T�X s�T�)§M�l¸��_�q� ·j�s¦Vª��q����À�¥��E¢Á®�¥����|¥v³��¤�S�|���,¥7�qª<§g¡
�q®©�q�²�_£�MÂ¶�¤��ª����¤�S�| s¥�£m��¢o�_�¬�l�q®©�s�¬�_£Ã£a¥R¦5�_¢����_¸©�_���°�M�s¦��
�¬¥�§s� s¥T�S�q���qª< _�¬�M¦k´

Ä Å�ÆaÇzÈdÉ�Ê±Ë�Ì!ÇdÍgÉÆ

Î¬N�`]ZS>LTKM>ALYTb \ O�r]D_K]>_`]>_Ï²c,u5>_N�` p wCrx`M>_[|r�Ð \ c p<Ñ GELaD_Y5[lÏ
[aY5N�`ML5r]ÒlOPr,`]Yu5>_KMOob¤w�`MZ<L�`¿L�r]wCrx`M>_[ÓÐ¤�<Lkrv>R@|Y5N7LD_L5Kv`M>gÏ
r]OPL5N�^SKMY�@SB<Dq`	YTb7r]BS�<r]w�rv`]>A[|r Ñ O�r�NSY5NCÏ²�SePYCDsÒ�OPNSnE:Ôy¶ZS>
[|LTOPN-Yk�<rx`sL5D_eo>8`]Y�`]ZSO�r�`ML5r]Ò�OPr7`]Z<>	D_Y5[��<OoN<LT`]YkK]O�LTe$>gÕ�Ï
^SePYkr]OPY5NÖY5b�`]ZS>�^SKMYC@CB<Dg`arv`MLT`]>�rv^<LkDg>k:ÖJ�eo`]ZSYkBSn5Z�[aL5N�w
[a>g`MZSYC@Sr¿Z<L©uk>$��>_>AN±@C>_uk>_ePY5^�>A@7`]Y�@C>RLTeh�¿Oo`]Z�`MZSOPr�^SK]Yk�CÏ
eP>_[ÓÐ¤[aYC@CBSe�LTK¶DgYkNk`MK]Yke?Ðv×oØgÙ²G°× ÚTÙ~G�LTN<@8×ÛØ�ÜAÙ Ñ GC@C>AD_>_N�`]KsLTePOPr]>A@
D_Y5N�`]KMY5eaÐv×oØ5ØqÙ�L5N<@6×oØ_ÝTÙ Ñ GI[aYC@C>Ae�LTn5nkK]>AnkLT`]OPY5N�[a>g`]Z<Y�@<r
Ð]× ÞRÙ²G�× ß�Ù²G�× àTÙ~G× á©Ù²G�×oØAà©Ù²GmL5N<@�×ÛØRá©Ù Ñ GmL5N<@/[�B<eÛ`MOÛÏ²eo>Au5>AemZSOoÏ
>AKML5KMDsZ�w±Ðv× â©Ù²G{×ãÜAÙ²G{×oØRÞRÙ²G{×oØAß�Ù~Gz×ÛØ©âRÙ~G�LTN<@X×oØAÚ�Ù Ñ]Ñ G<e�LTKMn5>_Ï²rMD_L5eo>
r]wCrx`M>_[|r¿LTKM>Irv`]OPePe�^SKMY5�SeP>_[|L�`MOPD5:
Î¬NÖ`MZSOPra^ELT^�>_KRG,�!>�^SKM>Ar]>_N�`|LTN�OoN�`]>AKvb�LkDg>_Ï~�<Lkrv>R@XZSOP>_K]Ï

L5KMDsZSO�D_L5eE[a>_`]ZSYC@�`]Y|uk>_KMOÛb¤w|Oob�Lar]wCrx`M>_[ºO�r¶NSYkNCÏ~�<eoYCDsÒ�OoN<n<:
y¶ZS>�[l>_`]ZSYC@�rv^SePOo`Mrm`]ZS>n5OPu5>_N±r]wCrx`M>_[ÓOPNk`MY�`x�!Y7r]BS�<r]w�rvÏ
`M>_[|r_GfL5N<@Ö@C>_ä<NS>RrlL5NÖOPNk`M>_K]b�L5D_> \ c p `MY8KM>_n5B<ePLT`]>�ZSY��
`MZS>¿`x�!Y�rvB<�<rvwCrv`]>A[arfOoN�`]>AKMLkDq`R:zU	>¿`MZS>_N�^<K]>Rrv>ANk`!L�rv>_`jYTb
D_Y5N<r]OPrv`]>AN<Dgw�KM>Aå�BSOPKM>_[a>_N�`Mrm`]ZEL�`�`]Z<>lOPN�`]>AKvb�LkDg>aLTN<@	rvB<�CÏ
r]wCrx`M>_[|r¿[�BErx`$rML�`MOPrvb¤w5:¶U	>�`MZS>_N8rv`MLT`]>�YkBSK�[|LTOPN�KM>Ar]BSeÛ`RG
b¤YkeoePY��j>R@���w�Lar][|LTePeh>gÕSLT[a^SeP>�`]YaOPeoePB<rv`]KsL�`]>�Oo`A:dU	>�DgePYkr]>
��wa@COPrMDgBEr]r]OoN<n�LT^S^<eoO�D_LT`]OPY5N�Y5bh`]ZS>$[l>_`]ZSYC@a`MYL�ePL5K]nk>¿>gÕ�Ï
L5[l^<eo>|Ð~Ü5âTæ[aOoePeoOPY5N�KM>ALkDsZ<LT�SeP>�rx`sL�`]>Rr Ñ :

ç Å�ÆlÇzÈdÉ�Ê±Ë�Ì!ÇdÍgÉlÆèÇzÉêé ë¶Çdì�É�Ê
U/Oo`]Z �C���g�]�T�] s���� s��¢¶���<�¬�_�¤³g�5 s�g¡v§s���g�s¦8��¥T�<¡v§_¢o¥A s¨T����À�¸©�_�q� ·f¡
 s���~��¥��<¯ �¿Z<LT`!�!>�LTKM>m^SKMY5^�Ykr]OoN<n�OPr!>Rr]r]>_N�`]O�LTePePwaL�[|L5rv`]>_K]Ï
r]ePL©uk>8r]w�rv`]>A[�Gm�¿ZS>AK]>�L �C�ÛÀR�í¢P�g¸��g¢I�qª<§g�s®©�q�¬�g£ r]>_N<@Sr�L
D_Y5[a[|LTN<@�`MY�L ¢o¥��«¢o�_¸©�_¢!�sª<§g�q®©�q�²�_£�¯ �¿ZSO�DsZÖ`]Z<>_N)^�>_K]Ï
b¤YkK][|rj`]ZS>�OPN<@CO�D_LT`]>A@7`MLkrvÒ�L5N<@Vrv>AN<@Sr!�<L5DsÒ�LlKM>_^SePw5:dîzOPnTÏ
BSKM>lØIr]ZSY���r!DgY5NEDg>_^S`]B<L5eoePwa`]ZS>�rv`]KMB<Dq`MBSKM>$Y5b?`]Z<>Ir]wCrx`M>_[�:

Interface

High Level

Low Level

S
L

S
H

S
R

S
R

S
A

S
A

îzOPn5BSKM>)Øk})Î¬N�`]>AKvb�LkDg>
H!ePY�DsÒ \ O�LTnkKML5[V:

r r r v S1 2 n R, ,  … ,

GI

Answer( )r1

Answer( )r2

r1

r2

0

1

2

A
n
sw

er(
)

r
n

rn

n

îzOPn5BSKM>ïÞS} Î¬N�`]>AKvb�LkDg>
p ^�>AD_OÛä�D_L�`MOoYkN�:

y?Y�DALT^C`MBSK]>!`MZS>¿K]>Rrx`MK]O�Dq`MOoYkN�Y5b<`]Z<>¶ð<Y��)Y5bEOPNCb¤Y5KM[|L�`]OPY5N
OP[a^EY�rv>R@)��w�`]Z<>�OoN�`]>AKvb�LkDg>kGd`]ZS>�L5eo^SZELT��>g`|YTb$`]ZS>�^Se�LTN�`
Ð²ñ Ñ O�r¿r]^SeoOo`¿OoN�`MYb¤YkBSK¿@CO�r¤òxYkOoN�`�LTeP^SZ<L5�E>_`MrA}fñ!óGEñ!ô�GEñ!õ!G
L5N<@7ñ!ö!:zy¶ZS>m>_u5>AN�`MrdOPN�ñ!ó�L5K]>¿D_L5eoeP>A@ �C�ÛÀR�7¢o�_¸��g¢h�g¸��_�<���
L5N<@V`]ZS>>_uk>_N�`Mr¿OPN	ñ!ô ¢o¥T��¢o�_¸©�_¢d�g¸��g�E��� L5r�`]ZS>Rrv>�>_u5>AN�`Mr
L5^S^E>RLTKaY5N<eowÖOPN�`]ZS>�ZSOPn5ZeP>_u5>Ae¿LTN<@�eoY��÷eo>Au5>Ae![aYC@C>AePrAG
KM>Ar]^E>RDq`MOouk>_ePw5:
y¶ZS>�L5eo^<Z<LT��>g`srVñ!õøLTN<@�ñ!öøL5K]>±DALTePeo>R@/DgY5ePeP>ADq`MOouk>_ePw

���E�²�_�¤³g�5 s�±�_¸©�_�<���_´ y¶ZS>Rrv>�>_u5>AN�`MrlLTKM>7DgYk[l[aYkNX`]Y	�EY5`]Z
eP>_uk>_e�r�YTb¶`]Z<>7ZSOP>_KsLTKsDsZ�w±LTN<@�KM>_^SKM>Ar]>_N�`�D_Y5[a[�BSN<OPDAL�`]OPY5N
��>g`x�!>_>AN)`MZS>�`x�jY�r]BS�<r]w�rv`]>A[|r_:�W�Y5KM>�rv^�>AD_OÛä�D_LTePePw5Gf`MZS>
>Au5>_N�`sr�OoN�ñ õ LTKM>|D_L5eoeP>A@ �]�sù_ª<�q�q���g¸��g�E��� LTN<@	KM>_^SKM>Ar]>_N�`



D_Y5[a[|LTN<@Sr�r]>_N�`�b¤KMY5[Ã`MZS> ���ÛÀ©�X¢P�g¸��g¢,�qª<§q�q®©�q�²�_£ `]YV`MZS>
¢o¥T�º¢o�_¸��g¢I�qª<§q�q®©�q�¬�g£|´ îzOoNELTePeowkG�`]Z<>�>Au5>_N�`sr7OPN1ñ!ö�L5K]>
�T�S�q�,�g���_¸��g�E��� L5N<@VK]>A^SKM>Ar]>_N�`¶`]ZS>�ePY���eP>_uk>_e�� r¶KM>Ar]^EYkN<r]>Ar
`MY�`MZS> �]�sù_ª<�q�q���g¸��g�E��� Ð¤ZSOPn5ZSÏ~eP>_uk>_efDgYk[a[aL5N<@Sr Ñ :7îzOPn5BSKM>
ØVrvZSY���rDgYkN<Dg>A^C`]B<L5eoePw	`]ZS>�ð<Y���Y5bmOoNSb¤Y5KM[aLT`]OPY5NÖOPNÖYkBSK
r]>g`]`]OPNSn<:

� Å�ÆaÇzë�È�����Ì¿ë�� ë
	8Æ�ÍsÇ�Í_ÉÆ
y{Y�@C>_ä<NS>mL5N ���<�¬�g�¤³g�k s�q¯ `MZS>$@S>Ar]OonkNS>_K!rv>Aeo>RDq`MrjL�r]>g`,Y5b �]�g¡
ù_ª<�q�q�¿�g¸��_�<��� G�LTN<@�`MZS>_N�b¤YkK�>ALkDsZ �]�sùgª<�g�q�¶�_¸©�_�<� GS`MZS>�@C>_Ï
r]OonkNS>_KI@C>gäENS>ArIL7r]>g`�YTb �T�S�q�,�g�|�_¸©�_�<��� :$Î¬N�>ArMrv>AN<Dg>kG<`MZS>
@C>RrvOPn5N<>_K|@C>gäENS>Ar|L�[|LT^ ���z������ }¿ñ!õ����,�¿KAÐ~ñ!ö Ñ :
î<Y5K����±ñ!õ!G ���z������ Ð�� Ñ O�rf`MZS>Ir]>g`!YTb�^�YkrMrvOP�SeP>$L5N<rv�!>_Ksr
`MZS> ¢P¥���¢o�g¸��_¢��sª<§¬��¢P���<� D_Y5BSe�@�^<K]Y�u�O�@C>�LTb�`]>_K�KM>AD_>_OPu�OPNSn
KM>Aå�BS>Rrx`���: î<Y5K�DgYkN<rvO�rv`]>_NEDgw5G¿�!>�Lk@S@�`MZS>�D_Y5N<rv`]KsLTOPN�`Mr
`MZ<L�`�`]Z<> ¢o¥��Ã¢o�_¸��g¢��qª<§g�s®©�q�¬�g£ [B<rv`±^SK]Y�u�O�@C>XL�`�eP>AL5rv`
YkNS>�KM>Ar]^EYkN<rv>¶b¤YkK,>RL5DsZ|KM>Aå�BS>Arv`,Oo`jKM>AD_>_OPu5>ArAGkL5N<@a`MZ<L�`�ñ ö
@CY�>Rr�NSYT`�D_Y5N�`ML5OoN�LTN�w8B<N�BErv>R@�>Au5>ANk`sr_:�îzOPN<LTePePw5G{îzOPn5BSKM>
Þlr]ZSY���r¿ZSY��íLTN ���<�¬�_�¤³g�5 s� O�r¿>gÕC^SKM>ArMr]>A@VL5r�L \ c p :�y¶ZS>
KM>Aå�BSOPK]>R@�rv`]KMB<Dg`]BSKM>Vb¤Y5K7L5N ���E�²�_�¤³g�5 s� OPr|nkOouk>_N���w \ c p
��� :

� � ë�È��"Í_Æ�É! _É�"�#$��Æ�Ê%� ë&	8Æ�ÍsÇdÍgÉÆ('
î<Y5KXY5B<K)rv>_`v`MOoNSnEG��!>-L5rMrvBS[a>`]Z<> ���ÛÀ©�ø¢o�_¸��g¢|�qª<§g�q®©�s¡
�¬�g£ OPr�[aYC@C>AeoeP>A@	��w \ c p � ó Ð�@C>gäENS>A@�Y�uk>_K�>_uk>_N�`�r]>g`
ñ ó*) ñ õ+) ñ ö Ñ G{`]ZS> ¢P¥�� ¢o�_¸��g¢j�qª<§q�q®©�q�²�_£ ��w \ c p � ô
Ð�@C>gä<N<>A@ÖY�uk>_Kl>_uk>_N�`lr]>g`7ñ ô�) ñ õ,) ñ ö Ñ GjLTN<@Ö`]ZS>�OPNCÏ
`M>_K]b�L5Dg>���w \ c p ��� :íJ�e�rvYEGj`MZS> �C�ÛÀR��¢o�_¸©�_¢ �¿OPeoe$[l>RLTN
��-.�{� Ð � ó0/ ��� Ñ G21¿L5N<@l`]Z<> ¢o¥T�)¢o�_¸©�_¢5��-.�{� Ð � ô3/ ��� Ñ :dy¶ZS>
Y�uk>_KsLTePe�rx`MK]B<Dg`]BSKM>�Y5bd`]ZS>lrvwCrv`]>A[�O�rI@COPr]^Se�L©w5>R@�OoN8îzOPn5BSKM>
ß<:
U�>¶NS>_Õ�`�Lkr]r]BS[a>,`MZ<L�`�`MZS>¿LTeP^SZ<LT��>g`d^<L5Kv`MOÛ`MOoYkN�O�rdrv^�>ADgÏ

Ooä<>A@V��w±ñ*}541ñ!ó76) ñ!ô86) ñ!õ96) ñ!ö)L5N<@V`ML5Ò5>�`]Z<>�Y�u5>AKML5eoe
r]wCrx`M>_[ Ð�ZS>_KM>ALTb�`]>_K¿KM>gb¤>AK]KM>A@�`]Y�Lkr �s®©�q�¬�g£ Ñ `]Y|��>5}

� 4 ��-.�{� Ð � ó / � ô / � � Ñ
y?Y�r]Oo[a^SePOÛb¤w-`]ZS>XNSY5`MLT`]OPY5N�OPNí^SK]Y�Y5b�r_GI�j>	OPNk`MK]YC@CBEDg>

r]Y5[a>V`]>AK][aOPNSY5ePY5nkw5:-Jmr��j>��¿OPeoemYTb�`]>AN/�E>�KM>gb¤>AK]KMOPNSn	`]Y
@CO;:°>_KM>_N�`InkK]YkBS^SOPNSnkr$YTbj>_u5>AN�`MrAG��!>a@C>gä<N<>`MZS>lb¤Y5ePeoY��¿OPNSn
r]BS�<r]>g`sr_}
ñ � }54 ñ!õ<6) ñ!ö =?>A@CBEDGFIHKJ?BML�N�BE>A@PO
ñ � ó }54 ñ!óQ6) ñ!õR6) ñ!ö =?>A@CBEDGFIHKJ?B�SUTMVXWZY\[]BEN�BI^_L�N�BE>A@PO
ñ � ô�}54 ñ!ô,6) ñ!õ(6) ñ!ö =?>A@CBEDGFIHKJ?B�S`[ba�c*[]BEN�BI^_L�N�BE>A@PO
y?Y��jYkK]ÒV�¿Oo`]Z	ePL5NSn5B<L5n5>Rrm@C>_ä<NS>A@8Y�u5>AK$r]BS�<r]>g`MrIY5b¶ñ$G

�!>�@C>gä<N<>�`]ZS>�b¤YkeoePY��¿OoN<nN<LT`]BSKsLTeh^<K]Y5òx>ADq`MOoYkN<rA}
d � ó�}�ñ&ef� ñ e� ó

gih.jKk�lnm�kioqpIrCs5lnt\u?v_w_xfs5yzr�jKk�yC{�tK|qj}o�lntKln~Ky�m}o�l��K~K|�r3lnm�kioqpIrCs5lnt
� oCln����h��]h`� �E�E�P�

G
H

High level

G
L

G
I

G
I

Low level

îzOPn5BSKM>	ß<})y¶�!Yy¶OP>_KM>A@
p `MK]BEDq`]B<K]> YTbX`]Z<> p wCrvÏ
`M>_[�:

Cell 2:
Attach Part

Cell 3:
Attach Case

Cell 1:
Polish Part

Source

Sink

Packaging
System

îzOPn5BSKM>8ÝE})H!eoYCDsÒ \ O�LTnkKML5[
Y5b3�,ePL5Nk`

d � ô }�ñ e � ñ e� ô
d � }�ñ&e
� ñ e�

LTN<@7`]Z<>�b¤Y5ePeoY��¿OPNSnaB<r]>gb¤BSe�e�LTN<n5B<L5n5>ArA}
�Ã}24�d0� 1� ó Ð��$Ð � ó ÑvÑ / ����}24�d0� 1� ó ÐC���Ð � ó ÑvÑ�� ñ e
� }54�d � 1� ô Ð��mÐ � ô ÑvÑ / � ��}24�d � 1� ô ÐC���lÐ � ô Ñ]Ñ � ñ&e
��}24�d0� 1� Ð��$Ð ��� ÑvÑ / ����}24�d0� 1� ÐC���Ð ��� ÑvÑ � ñ e
U�>	D_L5N-NSY��ÓK]>A^SKM>Ar]>_N�`�`]Z<>�e�LTNSnkB<LTnk>�YTb �q®©�q�²�_£ OoN

`M>_KM[ar¶Y5bzOo`MrmDgY5[a^�Y5NS>AN�`MrA}
�$Ð � Ñ }24 �$Ð ��-.�{� Ð � ó0/ � ô3/ ��� Ñ]Ñ

4 d � 1� ó Ð��$Ð � ó ÑvÑ.� d � 1� ô Ð��$Ð � ô Ñ]Ñ.� d � 1� ÐC�mÐ ��� Ñ]Ñ
4 � � � � �

p OP[lOPe�LTKMeowkG�`]ZS>�[|LTKMÒ5>R@7e�LTN<n5B<L5n5>IYTb �q®©�q�¬�g£ O�rA}
����Ð � Ñ 4���� � � � � ���

� Å�ÆlÇzë�È�����Ì¿ë �«ÉÆ('�ÍZ'?Çzë$Æ�ÌM# �6ÈdÉ0�� 
ë�ÈzÇ�Í_ë
'

U	>�NSY���^<K]>Rrv>ANk`¶`MZS>�OoN�`M>_K]b�L5Dg>�^SKMY5^�>_K]`]OP>Arj`MZ<L�` �¤�S���q®©�s¡
�¬�g£ [B<rv`�rML�`MOPrvb¤w�`]YV>_NErvBSKM>l`]Z<LT`�OÛ`�OPNk`M>_KsL5Dg`MrI�¿OÛ`MZ8`MZS>
���E�²�_�¤³g�5 s� D_Y5KMK]>RDq`Meowk:
¡z���K¢��¤£¦¥Z�°�����¨§²�S���`©!ª«�z��¢��_�}�_�°��¬ y¶Z<> rvwCrv`]>A[ D_Y5[lÏ

^�Ykr]>A@7YTb \ c p � ó G � ô L5N<@ ��� G�OPr �_�g�q���T¢h���<�¬�g�¤³g�k s�
 s¥T�S�q���q�²�_�<� �¿Oo`]Z«K]>Rrv^�>ADg`�`]Yí`]ZS>/L5eo^SZELT��>g`X^<LTK]`]OoÏ
`MOoYkN�ñ }24êñ ó 6) ñ ô 6) ñ õ 6) ñ ö G�Oob`MZS>	b¤Y5ePeoY��¿OPNSn
^<K]Yk^E>AKv`MOo>Rr¿LTKM>IrML�`MOPrvä<>A@�}



��� £���¢�� £����«�_£����¨ª������©��¢����
Ø5:¿y¶ZS>±>Au5>_N�`7r]>g`�Y5b � ó OPrVñ � ó G¿LTN<@�`MZS>
>_uk>_N�`mrv>_`¿YTb � ô O�r$ñ � ô :

ÞC: � � O�r¿LTN ���E�²�_�¤³g�5 s� b¤YkK¶`]ZS>�L5eo^SZELT��>g`¿^<LTK]Ï
`]Oo`]OPY5N8ñ-}54íñ!ó�6) ñ!ô86) ñ!õ�6) ñ!ö

	 ¢�
�������b� £����¨ª������R�}¢����
ßS:�Ð������ � � � Ñ cfePOPn��zÐ�� Ñ!� ñ ö � cfePOon��Ð�� Ñ

�ª_�����b� £����¨ª������R�}¢����
Ý<:�Ð������ � � � Ñ cfePOon���Ð�� Ñ � ñ õ � cfePOon��dÐ�� Ñ
âC:�Ð������±ñ e�� ñ!õ � � � � Ñ

cfePOPn���� ��Ð���ñ eô Ñ]� ñ!ö 4�cfePOPn��zÐ�� Ñ]� ñ!ö

!�"�#%$&#('*),+,-�.0/�1325476�89�:<; =?>�@BA�C0DE '*),+,-�.0/�13254GF :àS:�Ð������ � � � Ñ
���,� �IH Ð�JLK �8ñ eô Ñ �MK�� � � � � �

y¶ZS>Ar]>�^SKMY5^�>_K]`]OP>Ar¶[a>AL5N7`MZS>�b¤Y5ePeoY��¿OPNSnE}
���¨ª������R� -ON.¬ y¶ZS>�ä<Ksrx` �fKMY5^�>_K]`xw/OPr�OPNSZS>AK]>AN�`8OoNí`MZS>

@S>gä<NSOo`]OPY5N�Y5b?`]Z<>�LTeP^SZ<LT��>g`�^ELTK]`]Oo`]OPY5N�G
ñ�}24*ñ ó 6) ñ ô 6) ñ õ 6) ñ ö :,Î²`mrv`ML�`M>Ar¶`MZ<L�`¿`MZS>�b¤YkBSK
L5eo^<Z<LT��>g`sr¿LTKM>I^ELTOPK]�¿O�rv>�@CO�r¤òxYkOoN�`R:

���¨ª������R� -QP«¬ y¶ZSO�r�^SK]Yk^E>AKv`xwL5rMrv>AKv`sr�`MZ<L�`d`MZS>¿ZSOPn5ZaLTN<@
ePY�� eo>Au5>_e�r)DALTN�YkNSeow�r]Z<LTKM> �]�sù_ª<�q�q� L5N<@ ���<�q�,�g�
�_¸��g�E���_´

���¨ª������R� -SR�¬ y¶ZSO�r�^SKMY5^�>_K]`xwVrv`MLT`]>Rr¿`]ZEL�` \ c p � � O�rmL
^<K]Yk^E>AK�OoN�`M>_K]b�L5Dg>�YTb�`]ZS>�b¤Y5KM[�@S>gä<NS>R@�OoN p >ADg`]OPY5N±ß
b¤YkK¶`]ZS>�r]^�>ADgOoä<>R@�L5eo^SZELT��>g`�^<L5Kv`MOÛ`MOoYkN�:

���¨ª������R� -OT.¬ y¶ZSO�r ^SK]Yk^E>AKv`xw Lkr]r]>_K]`Mr `MZ<L�` ���<�q�,�g�
�_¸��g�E��� [�B<rv`��>7>AeoOPn5OP�SeP>�OPNX`]ZS> ���ÛÀ©��¢o�_¸©�_¢,�qª<§g�q®©�s¡
�¬�_£ Ð � ó Ñ G�Oob�`MZS>m>Au5>_N�`!OPrj>_ePOonkOo�<eo>$OoN7`]ZS> ���<�¬�g�¤³g�k M�R´

���¨ª������R� -�Uz¬ y¶ZSO�r ^SKMY5^�>_K]`xw L5rMrv>AKv`sr `]Z<LT` �]�sùgª<�g�q�
�_¸��g�E��� [�BErx`¶�E>I>_ePOPn5OP�Seo>IOPN �¤�S��¢o¥T��¢o�g¸��_¢°�sª<§g�q®©�q�²�_£
Ð � ô Ñ GSOobz`]ZS>�>Au5>_N�`¿O�r¶>_ePOonkOo�SeP>�OPN�`MZS> ���<�¬�_�¤³g�5 s�A´

���¨ª������R� -SV�¬ y¶ZSO�r�^SKMY5^�>_K]`xw)L5rMr]>_K]`Mrl`]ZEL�`�LTb�`]>_K�L �]�g¡
ù_ª<�g�s�¿�_¸©�_�<� Z<L5rmY�DADgBSKMKM>A@hGC`MZS>_KM>�>_Õ�O�rv`MrmL�^<L�`MZ�u�O�L
rv`]KMOPNSnkr?OoNlñ eô `MY�>ALkDsZ ���<�q�,�g�¿�g¸��_�<� `]Z<LT`zD_L5N�b¤Y5ePeoY��
`MZS> �]�sù_ª<�q�q�j�_¸©�_�<�¬´

���¨ª������R� -OW.¬ y¶ZSO�r¿^SKMY5^�>_K]`xw7L5rMrv>AKv`srj`]Z<LT`m>_uk>_KMw�rx`MK]OPNSn
[|L5K]Òk>A@|��wa`]Z<> ���E�²�_�¤³g�5 s� L5N<@�LkD_D_>_^C`M>A@���wa`MZS> ¢o¥��
¢P�g¸��g¢,�qª<§q�q®©�q�²�_£ G�DALTNX��>7>_Õ�`M>_N<@S>A@X��w�L�eoY��«eP>_u5>Ae
rv`]KMOPNSn�`MY�LVrv`]KMOoNSnV[|LTKMÒ5>R@���w�`]ZS> ¢o¥T�í¢P�g¸��g¢ Ð��EY5`]Z
��� LTN<@ � ô Ñ :

X YÖë[Zë  I 3\�Í�'{ë^] ÉÆ� `_< _É�Ì�a7ÍAÆ("

Î¬N/`MZSO�r�r]>ADg`]OPY5N�G��!>�@S>gä<NS>8`]ZS>�NSY5NSÏ~�SePYCDsÒ�OoNSn)K]>RåkB<OoKM>gÏ
[a>_N�`sr¿>ALkDsZ7eP>_u5>Ae�[�BErx`�rML�`]O�rvb¤w5:
b ��c � ¢¤�}¢�ªb��¬ y¶ZS>r]wCrx`M>_[ÃDgYk[l^�Ykr]>A@±YTb \ c p � óG � ô�G

L5N<@ � � GRO�r?rMLTO�@I`]Ym�E> �g�_�q����¢�¢o�_¸��g¢Á¡¬�d���_�¶�°¥��E¡v§g¢o¥R s¨�����À
Oobz`]ZS>�b¤YkeoePY��¿OoN<naD_Y5N<@SOÛ`MOoYkN<r¿LTKM>IrML�`MOPrvä<>R@h}
Ð¤Î Ñ ��� � ��� 4�� � � d ¥T�<¡v§_¢o¥A s¨T����Àl���?�¤�S�!���ÛÀ©�

¢P�g¸��g¢
Ð�ÎvÎ Ñ � � � ��� 4 � � � d ¥T�<¡v§_¢o¥A s¨T����ÀV���f�¤�S��¢o¥��

¢P�g¸��g¢

e ] ÉÆ� `_< gÉ7Ì�a7Í_Æ(" � ì�ë�É�Èdëf�

U	>aNSY�� ^SKM>Ar]>_N�`�Y5BSK�[|LTOPN8KM>Ar]BSeo`AGh`MZS> �_�g�q���T¢f���<�¬�g�¤³g�k s�
�°¥��<¡v§_¢o¥R M¨T����À��¤�S�s¥��M�g£ :
f � �_ª<�¨�0ghP���³/���<�*�q®©�s�¬�_£ï s¥�£m�<¥©�_�s¦�¥x³�»�¼j½ � ó�¯
� ôz¯-���°¦ ��� ��� r]>_KMOPL5e�eP>_uk>_eoÏ~�¿O�rv>íNSYkNCÏ~�<eoYCDsÒ�OoN<n �T��¦
r]>_KMOPL5e�OPNk`M>_K]b�L5D_>�DgY5NErvO�rx`M>_N�` �d�����±�]�g���<�s g�¶�¬¥��¤�S�a�T¢ �S�<�5§s�g�
�<���q�~������¥T� ñ-}24�ñ ó 6) ñ ô 6) ñ õ 6) ñ ö,¯f�¤�S�_�
�$Ð � Ñ 4 ���lÐ � Ñ ¯j�{�S�_�]� � 4 ��-.�z� Ð � ó!/ � ô3/ ��� Ñ
���¨ª.ªb§I¬�½°�s�ji{�s¦�ª< lknm�oqpg´

r s�Í�� �< _ë é ��Æ�Ë(����Ì!ÇdË�ÈfÍ_Æ("utwv �\�  
�< gë

Î¬N*`]ZSO�r�rv>RDq`MOoYkN�G$�!>	^SK]>Rrv>AN�`�LrvOP[a^SeP>�[|LTN�BCb�LkDq`MBSK]OPNSn
>_ÕCL5[a^Seo>7`]Y�OoePeoBErx`MKMLT`]>�`MZS> �C���g�M���] s���� s��¢m���<�¬�g�¤³g�k M�_¡v§s�©�_�s¦
�°¥��<¡v§_¢o¥R M¨T����À	¸��_�q� ·j s���~��¥�� [a>g`]Z<Y�@�:8y¶ZS>7>_ÕSLT[a^SeP>�^SKM>gÏ
r]>_N�`]>R@��¶L5r�OPN<r]^SOPK]>R@�OoN8^<LTK]`m��wV`]ZS>>gÕSLT[a^SeP>Ar$n5OPu5>AN�OoN
U�LTNSn�×oØRâRÙ²GCLTN<@7OoNVHjKsLTNE@COoN	× ÝTÙ~:fyzLT�SeP>lØ$@C>_ä<NS>Ar¶L5�S�SKM>gÏ
u�O�L�`]OPY5NEr¶B<rv>R@�b¤YkK¶`]ZS>�>Au5>ANk`�e�LT��>_e�rA:

xzy�y $&#|{L} ~�#G����+���- xzy�y $&#%{�} ~�#G����+���-
��� � ��$ � 2�+ � #|� : � � $ � � ��$ �� � � ) �|� � � )�# � # � �n� � " � �n� � � "� � � ��+ � " #|� � #|� � #%$
$&) � # $&#|),#G� � # ),{ )�#|�7{M#
� � ) � � ),+ � " $&# �%� - $&# �|� -���+,�|#
�7$n$ ��$n$&+,{�#
yzLT�SeP>aØ5}fJm�S�SKM>_u�OPLT`]OPY5N<r¶t$rv>R@�OPN�cfuk>_N�`�=?LT��>_e�r

���q� �S� �������&�������z�S���� ¢¡£��¤��|¡£�`��¤��3�q��¥O¦§�(�&�
J$rjr]ZSY��¿N|OPN7îzOonkBSK]>mÝ<Gk`]ZS>$[aL5N�BCb�L5Dg`]BSKMOoN<n�BSNSOo`jO�rjD_Y5[lÏ
^�Ykr]>A@�Y5bz`MZSKM>_>�D_>_ePePr$DgY5N<NS>ADg`]>A@���w�L�DgYkN�u5>_wkY5K¿��>_eo`A:¿Î¬N



b¤KMY5N�`�YTb¶>ALkDsZ	D_>_ePe�G{OPr�L�^ELTK]`�LkD_å�BSO�rvOo`]OPY5N	BSNSOo`�`MZ<L�`�L5BCÏ
`MY5[|L�`MOPDALTePeowVrx`MY5^<r$L�^<L5Kv`$L5N<@�ZSYkeP@SrmOÛ`IBSN�`]OPe{Oo`$O�r$n5OPu5>_N
L�K]>Aeo>RL5r]>ID_Y5[a[|LTN<@h:��dL5Kv`srf>_N�`M>_K!`]ZS>�r]wCrx`M>_[ L�`!`]Z<>$b�L5K
eP>gb�`¶LTN<@a>_Õ�Oo`!LT`,`MZS>m��YT`]`]Y5[«KMOonkZk`R:dJ¿b�`]>AK,`MZS>mOo`]>A[ø>gÕCOÛ`sr
`MZS>�DgY5N�uk>_w5YkK!r]wCrx`M>_[�GSOo`�n5Y�>Arj`MY�L^EL5DsÒ�LTnkOoNSnl[|L5DsZSOPNS>k:
y¶ZS>fL5rMr]Y�D_OPLT`]>R@$^<ePL5Nk`�[aYC@C>AePr{D_LTN���>,r]>_>_N�OPN�îzOonkBSK]>,âSG

N<L5[a>_ePw �l�_�R�S��� ©�S�}�Ö�}ª��7�R�}��g��3£ - G � ª«£C¢��M� �m�C�©� G
�l�_�R�S��� �$�C�©���}ª6���A�}�0g8�3£ - G �m�S���S��
b¢��<
 ¡.-��A���0g G
L5N<@ �$�C�����&£Cª_ � ª�� �_£ :��mbINSYT`M>�OPN)`MZS>�^<L�`MZÖð<Y��
[aYC@C>_eELTKM>j`MZS>�>Au5>_N�`sr �]�s M¥MÀ 	I¯ LTN<@ �]�s s¥MÀ 
 :5y¶ZS>$L5D_å�BSOoÏ
r]OÛ`MOoYkNB<NSOÛ`fOPNlb¤K]YkN�`fYTb�D_>_ePeC`x�!YIO�rdD_L5^<LT�<eo>¶YTb°KM>ADgYkn5NSO�r]OoNSn
�¿ZS>_`]ZS>AK�Ll^<LTK]`¿OPr¿Y5b?`xw�^�>�J1Y5K¶`xw�^E>�HI:

�����  ¡ �L���n���&���(���(¥ �������������0���
y¶ZS>�ä<KMrv`Irv`]>A^±OPN�`]ZS>^SKMY�D_>ArMr¿O�r�`MY7@C>AD_OP@S>��¿ZSO�DsZ±^Se�LTN�`
[aYC@C>_e�r!�E>AeoYkNSnl`]Y`]ZS> �C�ÛÀR��¢o�_¸©�_¢h�qª<§q�q®©�q�¬�g£¯ L5N<@7�¿Z<OPDsZ
`MY�`MZS> ¢P¥��/¢o�_¸©�_¢°�qª<§q�q®©�q�¬�g£|´ y¶ZS>�@COPu�OPr]OoYkN7�!>$ZEL©u5>$DsZ<YTÏ
r]>_N�D_L5N���>�rv>A>_N�OPNVîzOPn5BSKM>�âC:

����� �S¤(¥�� �*���L�q��¥ ������� ��� � ���z��� �[¤"!"#
�$�����0���

U	>|NSY��6N<YT`]>a`MZ<L�`�`MZS>|[aYC@C>_edb¤YkK�Dg>Aeoed`x�!Y�OPr�NSYT`��!>_ePe
r]BSOo`]>A@`MY��E>$L5D_D_>ArMrv>R@�`MZSKMY5BSnkZaL5NaOoN�`]>AKvb�LkDg>k:{Î²`,KM>Aå�BSOPKM>Ar
`MZ<L�`¶`]Z<>�@S>ADgO�r]OoYkN�`]Y|LT`v`MLkDsZ7^<L5Kv`¿J1Y5K¶^<L5Kv`¿H/��>�[aLk@C>
LTb�`]>_K¶>Au5>_N�` �²�R¨5� ��� YCDADgBSKsr_:�y{Y[|LTÒk>m`MZSO�r!b¤BSN<Dq`MOoYkN<LTePOo`xw
L©u�LTOPe�LT�SeP>�`MY8`MZS>�B<^S^E>AK|eo>Au5>Ae�Gf�!>�LTBSnk[l>AN�``MZS>�[lYC@C>Ae
��w�L5@S@COPNSn8`]ZS> \ c p b ��c3���&%<� ('(�b�_�°�A� rvZSY��¿NXOPN
îzOPn5BSKM>)âC: y¶ZS>�NS>_� KM>Aå�BS>Rrx`8>Au5>ANk`sr)Ð ���~�² s� �°�)	 LTN<@
�T���¬ M� ���*
 Ñ �¿OPeoe�^SKMY�u�OP@C>m`]ZS>$ZSOPn5Z7eP>_uk>_e��¿OÛ`MZ�L5N�>ALkrvwarv>_Ï
eP>ADg`]OPY5N�[a>_`]ZSYC@l�¿ZSOPeo>!`]Z<>¿NS>_�)ä<NSO�rvZl>_uk>_N�`Mr¶Ð ·,�+	 ���~�² s�
L5N<@ ·,�+
 ���~�² s� Ñ �¿OPePehOoNCb¤YkK][º`]ZS>�ZSOPn5Z�eP>_uk>_e°YTbz`]ZS>�D_Y5[lÏ
^SeP>g`MOoYkN�Y5b{`MZS>_OPK¿KM>Ar]^E>RDq`]OPu5>I`sL5r]Ò�rA:

���-, �S��.l�(�q��¥ �����0/����L�����|¡£���
U	>jN<Y��XZ<L©u5>,`]ZS>¶�<LkrvO�Df�SB<Ooe�@COPNSn��SeoYCDsÒCr?`]Y�DgKM>AL�`M>jL5N ���<¡
�¬�g�¤³g�k s�A´ îzOPn5BSKM>�âarvZSY���r!`MZS>�OPN�`]>_K]b�L5D_> \ c p G ��� :jî<K]Yk[
`MZS>�@COPL5n5KsLT[�Gf�!>VDALTN�rv>A>V`]ZS> �]�sù_ª<�q�q��_¸©�_�<��� LTNE@Ö`MZS>
�T�S�q�,�g���_¸��g�E��� :
U�> @C>_ä<NS> `]Z<> L5eo^<Z<LT��>g` ^<L5Kv`MOÛ`MOoYkN ñ }54

ñ!ó�6) ñ!ôQ6) ñ!õ96) ñ!ö)Lkr!b¤Y5ePeoY���rA}
621 = 3 Oi@�H�D?@ 4�a}^65«H�@P@�J?Y 4_@8795]H�@P@�J?Y 4_@8:�5¤O?@�H�DE@ JiH�OIB<;
6>= = 3 Jia@?�4 4�a}^ 5�Az>B7 H�@P@�J?YC5DA.>C: H�@P@�J?YC5]Jia@?�4 ^ JiH�OIB<;
62E = 3 4�H�D?@ BE> @*5C4�H�D?@ H�D?DGF@5C4�H�D?@ ^ N@FH5$4�H�DE@;[�NEL�I�VG@-5

Oi@PD BJI�V @-5�Az> BJI�VG@*5C4�H�D?@ H�DED<KL5 D�BiJiaiW 7M5«D�B�J?aiW :25
4�H�D?@ ^ NGKL5B4�H�DE@ H�DEDOND5$4�H�DE@ ^ NPN�5 @�HPQKB V @CBO?R5
H}^G^2a�c BJI�VG@)5$4�H}J<Q}HnW¨BS;

6 9 = 3 @�HPQKB 4 @)5«Oi@PD 4_@87T5¤Oi@PD 4 @8:�5bJia@?�4 ^ 7M5]Jia@?�4 ^ :25
DiBE@ 4 @-5VU�V 4 HKJIV*UH5$4�a}^ V O�YL5«Oi@PD DI^ OIBO5�H�@P@�J?Y J?H�O BO;

����W �S� ����¥z�(�q��¥X� ���Y� ���z���Z�[¤�� �����[�q�����3�
[mY��Ö`]ZEL�`f�!>¿Z<L©u5>¶@C>gäENS>A@lY5B<K ���<�¬�g�¤³g�k M�g¯ �!>�@C>Ar]OonkN�`MZS>
ePY��-eP>_u5>Ae�rvB<^E>AK]u�O�rvYkKMr,`]Z<LT`��¿OoePeh^SKMY�u�OP@C>$`]Z<>$b¤B<N<Dq`MOoYkN<LTeoÏ
Oo`xw)b¤YkK|`]Z<> �]�sùgª<�g�q�l�_¸©�_�<���s¯ L5N<@�n5OPu5>�[a>AL5NSOPNSn�`]YX`MZS>
�T�S�q�,�g�V�g¸��g�E���_´ y¶ZS>7OP@C>RL�OPr�b¤Y5K�`MZS> ¢o¥T� ¢o�_¸©�_¢ `]Y8Y�:°>_K
�!>_ePeÛÏ¬@C>_ä<NS>A@�\]r]>_KMu�OPD_>ArS]�`MYl`]ZS> �C�ÛÀR�±¢o�_¸©�_¢o´
U�>�rv`ML5Kv`��¿Oo`]Z�D_>_ePe�Y5NS>k:�^�>AK]>��!>��!L5N�`!`MZS>�r]>Aå�BS>AN<Dg>

¦T� � �k g��¦ Ï �<¥�¢Û���v� `]YV�E>aKM>_^�>AL�`M>A@±`x�¿OPD_>5G�L�b�`M>_K�L �s�¬���q� �<¥�¢
>Au5>_N�`|YCD_D_BSKMrA:�y¶Z<>±rvBS^�>_KMu�OPr]Y5KlO�r|rvZSY��¿NOPNîzOPn5BSKM>±âCG
L5N<@ÖO�r�e�LT��>_ePeP>A@ � ª«£C¢��M��¢C� 
 ¡z�`_ � �_�{�A� :�î<Y5KaDg>Aeoe!`x�!Y<G
�!>�Z<L©u5>I`MY|^SK]Y�u�O�@C>�rvB<^E>AK]u�O�rvYkKMr¶r]Y`MZ<L�`m`]ZS>�D_>_ePe�K]>RL5Dg`Mr
L5^S^SKMY5^SKMOPLT`]>Aeow-�¿Z<>_N�>_uk>_N�`Mr ���~�² s� �°�)	 L5N<@ ���~�¬ M� ���*

YCD_D_BSKR:-U�>�LTe�rvY�[�BErx`�nkB<LTKsLTN�`]>A>V`]Z<LT` ���S�q�,�_�8�g¸��_�<���
·,�+	 �T���¬ s� LTNE@ ·f�a
 �T���¬ M� Y5NSePw�YCD_DgB<Km�¿ZS>AN�`]ZS>Aw�Z<L©u5>
`MZS>±LT^S^<K]Yk^SK]O�L�`M>�[l>RLTNSOPNSnE:-y¶ZS> \ c p �cbed �m�C�©� OoN
îzOPn5BSKM>Iâ�rvZSY���rjZSY���`MZSOPr!O�r¶@CY5NS>k:dî{OPN<L5eoePw5G��!>$@CYNSYT`MZCÏ
OPNSn±b¤YkKlD_>_ePe,`MZSKM>_>�Lkr�Oo`aOPrlrvY�rvOP[a^Seo>kGfOo`Mr�b¤BSN<Dq`MOoYkN<LTePOo`xw
��>_OPNSn�LTePKM>AL5@Sw|^SK]>Rrv>AN�`A:

����f �S� ����¥z�(�q��¥XgQ��¥��h� ���z���c�[¤�� �����[�q�����3�
[mY��*`MZ<L�`$`]ZS>eoY��1eP>_uk>_e�b¤B<N<Dq`MOoYkN<LTePOÛ`xw�O�r�`sLTÒk>_N±D_L5K]>�Y5bxG
�!>f�¿OPeoe�@C>Ar]OonkN�ZSOPn5Z�eP>_u5>Aekr]BS^�>_KMu�O�r]Y5Ksr�`]Z<LT`{B<r]>d`]Z<> ���<�¬�_�q¡
³g�k M�R´ îzOPn5BSKM>Iâ�rvZSY���rjL�r]BS^E>AK]u�O�rvYkKmÐ ¡z�+_ � �_�z��� f �<�H��� Ñ
`MZ<L�`�LTePeoY���r$L�^<L5Kv`�`MY7u�O�rvOo`$>RL5DsZ±Dg>Aeoe~G°>gÕC>AD_BC`]>Rr¿`MZS>lL5^CÏ
^SKMY5^<K]O�L�`M>jDgYk[a[aL5N<@�b¤YkKz`]ZS>¿Dg>AeoeSL5N<@�`MZS>¶^<LTK]`z`xw�^�>5GkLTN<@
`MZS>_N�L5eoePY���r°`]Z<>f^<LTK]`�`MY¿eo>RL©u5>�`]Z<>,DgYkN�uk>_wkY5KhrvwCrv`]>A[V:zy¶ZS>
ä<nkBSKM>�LTe�rvY�r]ZSY���rfL�r]BS^E>AK]u�O�rvYkK�Ð 'id.¢¤�kj ��l �k� Ñ `MZ<L�`,OP[lÏ
^SeP>_[a>ANk`sr�L`x�jYaOo`]>A[º�SB :°>_K�b¤Y5K¶`]Z<>�^<L5DsÒ�LTnkOoN<nr]w�rv`]>A[�:

���Jm no���qp ���(¡2�c�M�����L���
U/Oo`]Zl`]Z<>¶r]wCrx`M>_[6D_Y5[a^�Y5NS>ANk`sr�@C>gä<N<>A@hGkOÛ`dO�rz`]OP[l>¶`MY�^SBC`
`MZS>_[Ó`MY5n5>_`]ZS>AKA:IîzOonkBSK]>aâ�r]ZSY���r¿`MZS>aDgY5[a^SeP>g`M>r]wCrx`M>_[�:
U	>�Z<L©uk>Ie�LT��>_ePeP>A@V�¿ZSO�DsZ�^<LTK]`Mr¿D_Y5KMK]>Rrv^�Y5N<@7`]Ya`MZS> \ c p
� ó L5N<@ � ô GC`]ZS> �C�ÛÀR� LTN<@ ¢o¥T�/¢o�g¸��_¢��qª<§q�q®©�q�¬�g£�_´
U�>�NSY�� �¿OPr]Zø`]Y6@S>g`]>AK][aOPNS>-�¿ZS>_`]ZS>AKÖ`MZS> �q®©�q�²�_£

Ð � 4 ��-.�z� Ð � ó�/ � ô3/ ��� ÑvÑ O�raNSY5NCÏ²�SePYCDsÒ�OPNSnE:�î<Y5Kl`]Z<OPrAG
�!>�ZEL©u5>±uk>_KMOÛä<>R@/`MZ<L�`V`]ZS>�r]w�rv`]>A[3OPr �_�_�q����¢����<�¬�g�¤³g�k s�
 s¥��<�q���s�¬�_�<� G�L5N<@ �_�_�q����¢h¢o�_¸©�_¢Á¡¬�d���_����¥��E¡v§g¢P¥A s¨�����À :dU	>�D_LTN
`MZ�BErID_Y5N<D_eoBE@C>��w f � �_ª<�¨�0g P `]Z<LT`�`]ZS>arvwCrv`]>A[ÃOPrIOPNCÏ
@C>A>A@VNSYkNCÏ~�<eoYCDsÒ�OoN<n<:

��� � r ���(� ¤��3���*�(�V� ���s�[¤"!l�C�����L��� �
H!>gb¤YkK]>|D_Y5N<D_eoB<@SOoNSnV`MZSOPr�>gÕSLT[a^SeP>5G��!>|DgYk[l[a>ANk`�YkN8`MZS>
OPNSZS>AK]>ANk`�DgYkN<DgBSKMKM>_N<D_w�Y5bf`]ZS> ���ÛÀ©� LTN<@ ¢o¥��í¢o�_¸©�_¢ã�_´ tmNCÏ
ePOoÒk>�rx`sL�`]>�>_Õ�^ELTN<r]OoYkN�[a>_`]ZSYC@Sr|r]B<DsZ�L5r|H!OoN<n�×oØRâ©ÙmLTN<@
t YkZ<LTKMO{×ãÜRÙ°`]ZEL�`j>_ÕC^<LTN<@7L�ZSOPn5Z7eo>Au5>_e°rv`ML�`M>mOPN�`]YL�n5KMY5BS^
Y5b�ePY��8eP>_uk>_e5rv`MLT`]>Rr_GA`]ZS>,OoN�`]>AKvb�LkDg>d[a>g`MZSYC@�OPr?�<L5r]>A@IYkN$`MZS>
�q®��� s���M¥���¥Tª��f�°�]¥A¦Tª< g� G�eoOP[aOÛ`MOoN<n�OPNCb¤Y5KM[|L�`]OPY5N�ð<Y���G�L5N<@�L
r]>g`fY5b°D_Y5N<r]OPrv`]>AN<Dgw�K]BSeP>ArA:?Î¬Nank>_NS>AKML5e�G�`MZS>_KM>¶OPrfNSY�Y5NS>_Ï�`MYTÏ
YkNS>�L5rMrvYCD_OPLT`]OPY5Na�E>_`x�j>A>_N|L�ZSOPn5ZaeP>_uk>_eErv`MLT`]>�L5N<@|L�rv>_`,YTb
ePY���eo>Au5>Aezrv`MLT`]>ArA:$y¶Z<OPr�LTePePY���r¿`]Z<> ���ÛÀ©�	¢o�_¸��g¢ `]Y�K]>A[aL5OoN



LkDq`]OPu5>�¿ZSOPeo>l`]Z<> ¢P¥���¢o�_¸©�_¢ OPr�LkDq`]OPu5>kG�LTN<@8`]Z�B<r�Yk^E>AKMLT`]>
D_Y5N<D_BSK]KM>_N�`Meowk:VÎ¬NÖ`]ZS>VDgOo`]>A@)rx`sL�`]>�>gÕC^<L5N<rvOPY5N�[a>g`MZSYC@SrAG
`MZS>�ZSOPn5Z�eP>_u5>Ae?rv`ML�`M>��!Y5BSe�@VK]>A[aL5OoNVäSÕC>R@��¿ZSOoeP>�`]Z<>�eoY��
eP>_uk>_eh��>ADgYk[a>Ar¿L5Dg`]OPu5>k:
y¶ZSO�rVD_Y5N<D_BSKMK]>AN<Dgw/D_L5N���>Xrv>A>_NíOoN*`]ZS>�DgB<K]KM>_N�`�>gÕ�Ï

L5[l^<eo>kGE��wVNSYT`MOoNSn7`]Z<LT`$YkN<Dg>�`]ZS>>_u5>AN�` ·f� ���k��� Z<L5rmY�DgÏ
D_BSK]KM>A@�Gk`MZS>�rv`]KMOoNSn|r]ZSY��¿NV�E>AeoY��*OPr¶`MZS>_N�^�YkrMrvOP�SeP>5:
4�H�D?@ BE> @@4�H�DE@ H�DED?N@F�Oi@�H�D?@ 4�a}^@U�V 4 HKJIV*U3@�HPQKB VG@CBO?s4�a�^ VGOqY
y¶Z<>	rv`]KMOoN<nD_eo>RLTKMeow/r]ZSY���r7Z<Y��Ã`]ZS> �C�ÛÀR�í¢P�g¸��g¢ >_uk>_N�`
�¬�A¨k� ���¬�_£ D_L5NaY�DADgBSK,OoNl`]Z<>�[aOP@S@Seo>�Y5b�L�rv>RåkB<>_N<D_>!Y5b ¢o¥��
¢o�_¸��g¢ >_uk>_N�`MrAGh`]Z�B<r�@C>A[aY5N<rv`]KsL�`MOoNSn�`]ZEL�`��EY5`]Z�eP>_u5>AePr�L5K]>
LkDq`]OPu5>k:

� � ��È � É�É�È YÖÉ7Ì�a7Í_Æ(" �«ÉlÆlÇzÈdÉ0 � gëmÈ

U	>�Z<L©uk>�LTe�rvY|LT^<^SeoOP>A@�YkBSK�[a>g`MZSYC@�`]Y�LaePL5K]nk>�D_LTK$@CY�Y5K
ePYCDsÒ�OPNSn�>gÕSLT[a^SeP>����¿ZSOPDsZ�OPr�D_Y5[a^EY�rv>R@±Y5b!â�Ý \ c p GhLTN<@
Z<Lkr�L�DgY5[a^�Ykr]OÛ`M>a[lYC@C>AedYTb¿LT^S^<K]Y©ÕCOP[aLT`]>Aeow8ÜTâ5æV[lOPePeoOPY5N
KM>ALkDsZ<LT�SeP>�rv`MLT`]>Rr_:ºy¶Z<>�r]wCrx`M>_[3�¶L5r�b¤Y5B<N<@-`MY��E> �_�g¡
�q���T¢$���E�²�_�¤³g�5 s�X s¥��<�s���q�¬�g�E� G�L5N<@�`MY)��> �_�g�q���T¢$¢P�g¸��g¢Û¡¬�d���g�
�°¥��<¡v§_¢o¥R M¨T����À G ZS>_N<D_>,NSYkNCÏ²�SeoYCDsÒ�OPNSn���w f ���_ªE�K�0g^P :zy¶ZS>
D_Y5[a^SBC`sL�`]OPY5N�!LkrzK]BSNlY5NaLTNlJmW \�� à$ßkæ5æI=�OPN�BSÕ��jYkK]Ò�Ï
rv`MLT`]OPY5N��¿Oo`]Z«ÞkâTàkW±H Y5b79�JmWÖG�L5N<@�Øk: â t H Y5b�rv�¶LT^
r]^<L5D_>5:�y¶ZS>VDgY5[a^SBS`ML�`MOoYkN�`]Y�Y5ÒØAÚ±[lOPN�BC`]>Rr_GdL5N<@XB<r]>A@
Ú<ØAW±HíYTbj[l>A[aY5KMw5:�Jørv`MLTNE@SLTKs@�NSYkNCÏ~�<eoYCDsÒ�OoN<n7u5>AK]OoäEDAL�Ï
`MOoYkN7�¶L5r¶LTe�rvYaL�`]`]>A[l^S`]>A@�Y5N�`]Z<>I[aYkNSY5ePOÛ`MZSO�DIr]wCrx`M>_[�:�Î²`
KsLTN�b¤Y5K�ßká�[aOPN�BC`]>Rr�LTNE@	D_Y5N<r]BS[a>A@�Ø5:ÁÜ t H YTb¿[a>_[aY5KMw
��>gb¤YkK]>�KMBSNSNSOPNSnaY5BC`�Y5b{[a>_[aYkK]wk:

Ä�� �«ÉlÆ�Ì
 _Ë('�ÍgÉlÆ('

	 ���g�]�T�] s���� s��¢����E�²�_�¤³g�5 s�_¡v§s�©�_�s¦Ö�°¥��<¡v§_¢o¥R M¨T����À)¸��g�q� ·! M�T����¥T�
Y�:�>AKMr|L5N>�:�>RDq`MOouk>±[a>g`]Z<Y�@�`MYÖ[aY�@S>_emr]wCrx`M>_[|r|�¿Oo`]Z-L
N<LT`]BSKsLTezDgePOo>AN�`vÏ¬rv>AK]uk>_KmL5KMDsZSOo`]>RDq`MBSK]>k:$y¶ZS>l[a>g`MZSYC@±Y�:°>_Ksr
L5NVOPN�`]BSOo`]OPu5>��¶L©w|`MY|[lYC@C>Ae{L5N<@�@C>Ar]OonkNV`]ZS>�r]wCrx`M>_[�:jJ$r
>RL5DsZlK]>RåkB<OoKM>_[a>_N�`,DALTN|��>�u5>AK]Ooä<>A@lB<r]OPNSn�Y5NSePw�YkNS>�Y5bE`MZS>
`x�!YIr]BS�<r]wCrx`M>_[|rAG�`]ZS>¿>AN�`]OPK]>¶^Se�LTN�`d[aY�@S>_eCNS>Au5>_KdN<>_>A@<rz`]Y
��>�rv`]Y5KM>A@	Ð¤OPN±DgYk[a^SBC`]>AKm[a>_[aYkK]w Ñ G<Y�:°>_KMOoNSn|^�YT`M>_N�`]O�LTePePw
r]OonkNSOoäED_L5Nk`¿rML©u�OPNSn�rjOPN�DgYk[l^<BC`MLT`]OPY5N�:


 ë
�5ë�ÈdëmÆ�Ì¿ë
'
������ } x ) � � � }�� a�DO? H}^��¤B�J?Y�>AV���� BEO]FIa�D�@ Y B���DqanJEBJU���DqH}^��za�>��@PD�a}^�aqF(=?>aU���Oi@PD?V H}^��3D�anJ?BEOiOIBEO }! *"#" � "�# � + �%$ "�# � �7$ �'&� #|� � ��(�) "�#|� + � ��) '���-�+���#|#%$&+,��- ����* ) "�#|� + � ��),+�# � " &

� � ) � -�- $/. � � #%$&+���) )<� )�),#|-�# ��(10�� +,#|� � # $ +`# � "�� � ) � -2- ����*~�#3*�+ � +,��# $54 � ��* � � $ �%67678 }
9%:zt � lnoCrC~Kt¨pIrCk<; {>=�r�j}k��Kk�r�p s;5y]l � rCjKs5y]k'?}p �&m@;5k.|?p tBA r�C�k�oCkD;5kEp yCki�

pIr.r�jKs5y�rCs5�&k � lnozm}o�lnmKoCs5kir�p oC{foCkEp yClntKyE�

� E>�GF �3H #|#%{ x )JI�$j����*K+ " � � � � x }�L #|���|+,��-M#q$G} 4 ��� ��) ),+�{M# &��# �n� (�� $ �|� � � � � + � + � �0��) � � *�#|),),+,��- �2(M( ��+ $ $&#|� � � +,{�# � - � &� #|� � } . � �3D�anJ>N�a�F�OIBEN�BE> @ Y<=?>A@ON��za�> F3N�a�>P�za@?�4���@CBED��H�V*U¨BJU�Q BED?V A JiH�@PVPa�>BR []B�JI@S��DiBUT&a�@CBEO VG>V�za@?�4���@CBEDXW_JIVS�
BE> J?B $ � ��-M# � �%8783Y��>Z26 $ �%676@[ }

� \2� x *������ x �|+,� $P] +,-�-���� 0 +,��-�"0��) $ ���B*_^ + � ����H ��),+ ~ }
0 !£����-�}3~�+,��+�� +,�|+,��-(+,� � #%$�� � � +,��- � ��+ � # � � � � #z� � � "�+,��# �|;x �|� � � � � + � + � ����)*� ��� $ � � � " � � )�����-7I���-�# �|� � � ��+,��� #|� � }
. � �3D�anJ>N a�F+=qLzL�L =?>A@ON`�za�> F3N
a�>a�zaH?M4���@CBEDcb BEOiVXW�>ed
Q [�W�=�V >f�zaH?M4���@CBED?O0H�>aUg�3D�anJ?BEOiOEa�D?O $ � ��-M# � E7[7[%YhE28h� $
) ��� y $&+J*�-M# $ ~ � �n� � � "hI � # �n� �%$ei � � �%6762j }

� j��`k #%$ � +,) k $�����*�+,�l����*�l�$�����m�%� + � ) "0�7$ y � ����+,#%$G}�+ "�# � I � #q$ &{�+ � � $'- �|� � � $ � ) ��( � "�# ��I � � � � � #3* � ���nI ( � � � I�$&+,��- � - � &� #|� �2( � "�# x .  £} . � �3D�anJ>Nho�BE>AOiO BI^2HKBEDBp O2F7q@q%r � a2��D?@ Yf=?>��@CBEDE>_H�@PV a�>_H}^��za�>nF BEDiBE> J?B¦a�>X�za@?�4���@CBED3=?> @CB W�D�H�@CBJUts H�>��
�IFIHKJI@S��DEVG>¨W H�>+Us71��@�a@?�H�@PV a�>a�¤B�J?Y�> a}^2aiW�u $ � ��-�# � \n�36>Y\@E2j $ +�$ � - $�i � � �36�6�j }

� [>��v } k $��G{�#?���B* ~ }GL�#�-�� ������} )<� � � $ � ) �2( *�+ � � $&# � ##|{�#|� � � - � � #%� � � � *�#%)�#%*(� � "�+,#%$��7$ � "�+ � ��) � � � � #<� � � "�+,��# � }=qL�LzLw� DqH�> O�N a�>071��@�aH?�H�@PV Jx�za�> @PDqa}^ $ \7y 2 �>E :q; �%y7z�\>Y�3yh�%6 $ " # � �36�67\ }
� 82�  } '£} ) ��+���# � ����* v } {�}/| #|+�}}+ "�# "�+,#%$��7$ � "�+ � ��) )�� �n� + � # ���( � � ��+ � #£� � � "�+,��#M} WBu�Oi@CBO? OV�za�>A@PD�a}^¨[]BE@P@CBEDEO $ E7[ ; E7[7Z%YE�87\ $ {7I�)- �%676@[ }
� Z>�  �#�-�� ���K^ � "0�7$&+ & ~ � -M"��7*���� } x )�+,��-7I�+ � � + �G( $���� #%! � $D~

(�� $ �|� � � $ � )�),#3* "�+�#q$���$ � "�+ � ��)/"[' 0 }z~ � � � #q$3� � � "�# � + �%$ "�# &� ��$ � � #%� � ��( '�),# � � $&+ � ��)l���B* )<� � � I � #%$ '���-�+,��#|#%$&+,��- $� ��+,{�#q$ � + � - ��( + � $ � � � � $ + � $ � � � � $�i � � $ �%6767y }
� y2� 0 I � ������#�^�$�� ( ����* k #%$&��"���$<* 0 � #���#|��} )<� � � � � + � + � ����)� +���+,� +��|� � + � � ��( � ��+ � # � � � � # � - � � #|� � } . � ��DqanJ>N!aqF

@ Y B F7q@q@�f�,a�D Q�OqYAaO4`a�>��za@?M4���@CBED��)7�V)U¨BJU�Q_BED8A JiH�@PVPa�> $� ��-�# � �3y783Y��%678 $ {7I���# �3676�z }
� 62�GF -���� 4 #3*hI � }� 4 ) +,� � )�#%� #|� � � � + � � �2( ��"[' 0 � I � #%$&{�+ &

� � $ (�� $�� � ���hI ( � � � I�$&+,��- � # � � y #3* ; x ��+,� � ),#|� #%� � � � + � �� #%$ � � # � � +,{�#M}�~ � � � #%$3� � � "�# � + �%$ "�# � ��$ � � #%� � ��( '�)�# � � $&+ � ��)����* )<� � � I � #%$ '*��-M+,��#%#%$&+,��- $ � ��+,{�#q$ � + � - ��( + � $ � � � � $
+ � $ � � � � $ei � � $ �36�678 }

��3z2�GF -�����} 4 #3*hI � } =?>A@CBEDGFIHKJ?B U��):�H�O BJU!T¦V�BED�H�DqJ?Y�V JiH}^�W#�H4ABED?NnVS�OIa�D�u��za�>A@PD�a}^ }� �"B" � "�# � + �%$ "�# � �7$ � � #|� � ��( '�)�# � � $&+ � ��)����* )<� � � I � #%$ '*��-M+,��#%#%$&+,��- $ � ��+,{�#q$ � + � - ��( + � $ � � � � $
+ � $ � � � � $ei � � $ +,� � $&# � ��$�� � + � ��}

��7��� l<} 4 +,� ����*�|O} ~ }�| � ��"���� }a"�# � #|� � $���)�+,�|#%* �|� � � $ � )
����* �|��� $<*�+���� � + � � �2( *�+ � � $&# � # & #|{�#%� � � - � � #|� � !�+ � " � �7$ &� + ��) � y � #q$&{M� � + � � � } . � ��DqanJ>N K#�Z@ Y\=qLzL�LV�za�>nF3N�b B�JIVGOiV a�>
�za�> @PD%N $ � ��-�# � �7�>E�[3YB�7�3\�z $ "�# � �367y�y }

��>E>� L � ��- 4 +�I $ {7I�� & ) "�# � )� ��$D~ $ ����* F �%-�� � �B* '£}�~�+�),),#%$G}
i � "n- y $&+�* � -�� � "�# � + � (�� $�"�+�#q$���$ � "�+ � ��) � � $DI � � I�$&#%* � # � $&+��# � � }�+�# � "���+ � ��) $&# � � $ � $ "�# � ��$ � � #%� � �2(U)<� � � I � #%$
0�� +,#|� � # $ � ��+,{�#q$ � + � - ��( ~ ��$'-�)�����* $ )<� ),)�#%-M#� ��$D~ $ ~�" $�3676�8 }

��3\2� ) "hI���� ~ ��} x �|� � � I � � � + � ����)*� ��� $ � � � " � � � � �#& * � !��
"�+,#%$���$ � "�+ � ��) � I � #q$&{�+ � � $'- �|� � � $ � ) �2( "[' 0 } ~ � � � #%$3� �� "�# � + �%$ "�# � ��$ � � #|� � ��( '*),# � � $&+ � ��)����B* )<� � � I � #%$l'*� &-M+,��#|#q$&+���- $ � ��+,{�#%$ � + � - ��( + � $ � � � � $ + � $ � � � � $Bi � � $ �3676�6 }



��%j���� ��$&#|� F I�*�+,# ����* |�} ~ } | � ��"0��� }V+ "�+,�#~ -�) � y ��)�)- $� � � ) ��� ��),)- ; *�# � #|� � $���),+,�|#3* � I � #%$&{�+ � � $'- �|� � � $ � )�} =qL�LzL� D�H�> O�Nba�>k71��@�aH?�H�@PV JG�za�>A@PD�a}^ $ \7Z 2 ��� :q; �38�6@E3YB�>Z2z7y $ � � {�36�6@E } F # � $&+,� � #3* +,��l<} x } 0 ��*2Hn��*�+£2 'M*3} :�$ 0 #|),# � � #3*U � &� #%$ � � � 0 #|� � � $����B*�"[� � �GlBI � + � � $ �36�678�� . 0 k ��z & yh�362j &E7E28@[ & Z }
��>[>�Gk +,��- | ����-�} + � �#& * � !�� *�# � +,-M� (�� $ F | � I � #%$&{�+ &

� � $'- �|� � � $ � ) � "�# � $'-�} ~ � � � #%$3� � � "�# � + �%$ "�# � ��$ � � #|� � ��('*),# � � $&+ � ��)z���B* )<� � � I � #%$ '���-�+,��#|#%$&+,��- $ � ��+,{�#%$ � + � - ��(
+ � $ � � � � $ + � $ � � � � $ei � � $ �36767[ }

��382��� } ) }�| � ��-�} b&VGOEJIDiBE@CB�� L3N�BE> @ �za�> @PD�a�^ 7�DqJ?Y�VG@CB�JI@S��DiB3d
7�> 7�^ W¨B��ID�H�VPJ 7 4D4_D�anH}J?Y }} *"#" � "�# � + �%$ "�# � �7$ � � #|� � ��('*),# � � $&+ � ��)z���B* )<� � � I � #%$ '���-�+,��#|#%$&+,��- $ � ��+,{�#%$ � + � - ��(
+ � $ � � � � $ + � $ � � � � $ei � � $ �36762j }

High Level Subsystem

Low Level Subsystem

finA_attch

finB_attch

attc
h_ptA

attch_ptB

st
ar

t_
ca

se

Compl_case

start_
p

o
l

co
m

p
l_

p
o

l

GI

GL
Attach Case to Assembly

start_case

A
ttch

_
case

compl_case

Polish Part

start_pol

dip_acid,

polish

str_
rlse

compl_pol

start_pol

Polishing Sequence

dip_acid

dip_acidpolish

p
o
lish

str_
rlse

Attach Part to Assembly

take_pt

str_ptA

str_ptB

cmpl_A

cmpl_B

ret_pt

Define New
Events

Attch_ptA,
attch_ptB,
finA_attch,
finB_attch

Affix Part
take_pt

attch
_
p
tA

finA_attch take_pt

str_
p
tB

attch_ptB

fin
B

_
attch

str_ptA

cm
p
l_

A

ret_pt

cmpl_Bret_pt

GH Path Flow Model

part_ent part_arr1 part_lv1

str_exitfin_exit

part_arr2

partLvExit

part_lv2part_arr3 recog_A

recog_B

part_lv3

Sequence Tasks

attch_ptA

attch_ptB

finA_attch

finB_attch

part_ent part_arr1

part_arr1

p
art_

lv
1

p
art_

lv
1

str_exit

fin_exit

p
artL

v
E

x
it,

p
art_

arr2

part_lv2

p
art_

arr3

recog_A

recog_B

part_lv3

start_pol compl_pol

start_case compl_case

Packaging System

take_item

p
ack

ag
e

allow_exit

Exit Buffer

take_itemtake_item

str_exitstr_exit

fin_exit fin_exit

îzOPn5BSKM>�âC},ijY5[a^SeP>g`M> p wCrx`M>_[ \ >_ä<NSOo`]OPY5N

��>Z>� |O} ~ }g| � ��"0��� } T&a�@CBEO�a�> �za�>A@PD�a}^RaqFPb&VGOEJIDiBE@CB��
L�N�BE>A@,WBu�Oi@CBO? O }}"�# � �7$ � � #|� � ��( '*),# � � $&+ � ��) ����* )<� � &
� I � #q$ '���-�+���#|#%$&+,��- $ � ��+,{�#%$ � + � - ��( + � $ � � � � $ �3676�6 }� � � # � ���B* ) + ) + � ��( � !£�7$&# � ��� y # * � !���) � �7*�#%*Q� �
" �n�&� ; ��� � *�+,��} �|� � � $ � ) } � � $ � � � � } #3*hI � "�' 0 � }

��3y2� Lj}	�L" � ��- ����* |O} ~ }�| � ��"���� } i � � "�# �|� � � + � � #|� � -��( "�+,#%$���$ � "�+ � ��) � I � #%$&{�+ � + � � +���*�+ � � $&# � # & #|{�#|� � � - � � #|� � }=qL�LzLw� DqH�> O�N a�>071��@�aH?�H�@PV Jx�za�> @PDqa}^ $ \@[ 2 �3z :q; ���>E�[3Y�7�3\2j $ i � � �3676�z }
��362� ~�#|��- ) "nI
�L" � I $ "[�G{�+J* + } | ����- $ ���B* . � $���#|)£~ �%-h~L}� � +,��- � # � $&+ ��# � � (B� $ � y H # � �'& � $&+,#|� � #3*�*�# � +,-�� ��(��|� � &

� ����* ����* �|� � � $ � ) � - � � #%� � } =?> @CBED?> H�@PVPa�> H}^���a���D?> H}^zaqF=?> @CBI^G^ VXW¨BE>A@,�za�>A@PD�a}^bH�>aU`WBu�Oi@CBO? O $ E 2 E :q; E�y7Z3Yn\�z7z $ �3676�y }


